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Figure 1 X .
The purpuse of this study was to develop an LC-M3/MS method capable of detecting The average recovery for perchlovate in serum samples fortified at California i:epmm of Health Serviors:
ﬁzrchlo{atc (a%) at pg{TL (55(3 cfj)nmt’oﬂs m:amg:; ng;:ﬂ'_tgdpb) ater in coreent vax\pnfhe h(;n 5 !;z:‘:amppg gs s/e 2‘; \;erm a :D of 106% ;?;Zl' g\]li?gaz"s of a 1o 100 £PA Office of Water: www.epa ov/OGWDW/ methods/met314 himi
man serum. The current analytical m for water establishes a Method Detection e 3}, Monitoring ans} mizci used a5 3 o
{MDL) of 6.53 mg/L 530 ppt) in reagent-grade water, additionsl confirmation of the perchiorate ion (Figure 3). Excelient knearity inwater. < Fi 5
The data show that we can achieve MDL of ~ 15 — 20 pg/ml (ppD in reagent-grade water was observed for perchlorate standards prepared in human sarum, ranging 99 -3 83 miz, SN > 15:1 gure ]
We have established accuracy and predision at fortifications ranging from 100 ppt to 2500 pptin from 5 to 100 ppb (Figure 71, i " Perchiorate in ground waler.
ground watey, bottled water, surface water, tap water, and Type | watet | ! s
We have akio developad a method for the detection f perchilarate in human Serum. The Conclusions ) ) tetec ; ATIC
limit of quantitatios (LOCY for this analysis, based on the lowest fortification, was 5 ppb. The use of LC-MS/MS analysis helped achiave lower detection imits. ; - B) 99 > 83mfz
The MDL in water achieved in this study (15 to 20 ppt) is 25-fold lower i { i
lmm than the currently approved method. Concentrations as {owas 5 ppb f ! : G101 > 85 mfz
Perchiorate has been dassified as an “unregulated cherncalfor which morétoring & can be detected 2ad quanitated in hyman seum. The -
st », :
ceguicd” by the Site of Clfouras, The heskt efects of perchiorat at ow osages ave st trasition “‘"‘i‘;‘c’,‘f;’ef;&"“ & fiom the Clion can be used a5 2 “ ‘{
uncertain. However, in Jancasy 2002, the Calfornia of Healkth Sery ged its Y o
action levet fram 18 /L. (ppb) to 4 ug/L in drinking water. Perchorate concentrations at or hi 1
below 4 ug/l are not considered I pose a health concem for the public, including children and Tab!e 1 3 'E
pregnant women and their developing young. However, the focus on the fetus, infant and child ) N b
reflects concerm ahout the ahility of perchiorate to interfere with the production of hormanes by Summary of perchioraie found in water samples. T
the thyroid gland and the need for thytoid hocmanes for normal prenatal and postnatal Percht i .
. h forale Repeat injections of a3 ppb
The Office of j Health Hazard Assestmect (OEHHA) is expected tn ora epeat iny Figure 6
draft a perchiorate Poblic Health Goal (PHG) in 2002, Z""Z et Z"’;‘e “"““M‘?‘” perchlorate sandard in ﬂmh’:’in curve for
roun fa mpie p» B
" fumaty serum. y
Method Buplicate 425 1 perchlorate in type | water,
The March 2, 2000 Federal Register identifies EPA Metnod 314.0 as the approved method Bottled Water Sample 150 99 -> 83 mv/z, SN > 12:1 100 ppt 0 2500 ppt
for peschiorate analysk, effective January 9, 2001. This s an fon Chromatagraph (1) method Duplicate 155 pptic 2500 p
using a1 mL sample loop. Surface Water™ a’;"‘;’g ‘g R? = 0997
Sources of Perchlorate Contamination - Tap Water* Sample 249
Ferctilorate originates & a contaminant in ground and surface waters from the dissolution of Duplicate P
ammonium, potassium, magnesium, or sodium salts. While ammonium perchiorate is used in Type t Water Sample < MDL
solid prapeilant of rockets, missikes, and freworks, perchiorate saffs alsa have a varfety of Ouplicate < MO
indusirial uses, Perchiorate saffs are used as a component of air bag inflators, in nclear reaciors *(itatied from Sie Cofoge, PA ML = 1510 20
and efectronics, as additives ia lubricating olls, in tanning and finishing leather, as 2 mordant for
febrics and dyes, in sleciroptating, alareinum refining, ribher manufacturing, the praduction of Tahh 2
painis and enamels, 21d may be associated with certain types of fertiizers. " ) . . F
Sample P . Fortification recoveries (%} for perchlprate in water igure 3
P paration ) - ’ Spike levet Ground  Boitled  Surface Tp Typel Perchlorate 5 pph standard in theati
Most water samples did not require preparation. Samples containing sediments were fittered oty Water  Waler  Walar  Water  Water ot | SOIUT Calibration curve for
through a 0.44 micmn HPLL filter, Serum was diluted 10x, centiifuged and filtered thiough a 100 'SD, A 91.7 w073 072 953 97.8 bl i perchiorale n uman serum.
molecular sigve filter (Microcon YR 100 Sp: : nes 1084 o3 1112 o2 A Tolal Jon Chromatogram (NG 5 ppbto 100 b
; y : . g ) o
instrumentation 2005pk A 106.4 950 %9 1076 964 B899 > 83 miz R = 0.995
Detector: SCIEX AP 2000 pablle phase: A = Wale: § = 50 i NH.OH () osA 05 w1 e w1 g © 1015 85 iz B
Interface: Turbo lon Spray (TIS-ESH) ~ Flow rater 0.8 mL/min 20050k 8 0.4 054 o 937 9.9
HPLC: HP 1100 tnjection volume: 16 4l 1000 Spk A 98.9 57.1 939 953 %6.4
Colrmpn: Dionex AG 16 (2mm x 50mm) fons monitored: 93 -¥ 83 vz, 101 85 myz 000 Spk B 97.9 952 9%5.8 960 978 '
s 2500 Spk A 63 953 953 98.6 963 H 8
Resuyl 2500 5pk 8 1066 1176 912 4005 1010 T
2500 $pk e I
The MDL was cakulated o be between 1520 ppt in type | water, based on the response Hean 027 1013 577 9.1 97.2
from seven f at 100 ppt. The signal-t ratio for the 100 ppt standard ranged St D 76 77 4.4 6.1 28 -
between 15:1 to 20:1 (Figure 7).
The presence of perchlorate was detected in ground water, Wp water, surface water, and Tahle 3 =
bottied water (Table 1 and Figure 4). Levels of perchiorate ranged from approximately 50 ppt in il . ) Figure 4 b
surface waler o approximately 425 pptin ground water, Perchiorate was not found in type 1 Fortification recoveries (4) Tor perchiorae in human serum. Pevchlorate in (A} 500 ppt perchiorate - H
wat ted on-site. 2E s Enob 100 . o
e m' y and precisian wer abserved at foriifications ranging from 100 ppt to " Seeb tepb ek Soppb 100eed standard, (B} surface watey, (C} bottled watey, | | ;
2500 pptin ground water, bottled water, surface watcr, ip wates, 3nd type | water (Tabie 3). Spika 1 %86 g5 %03 887 868 D) tap water, (E) ground waler, and F) ype 1 | - :
The overall percent recovery for all the fortifications (n = 50) was 99.7% with a standard Spike 2 802 883 728 2 1065 water. ] H H
daviation of 6.1%. sonitoring e teansiiion 101 <» B5 m/z can be used as an additional Spike 3 776 866 - 81 988 ) “
confirmation of the perchlorate ion (Figure 5). Excelleat finearity was obssrvad for perchlorate Spike 4 90 %5 - &0 —_ 99 -y 83 Wiz i 1
standards in water ranging from 100 to 2500 ppt (Figewe 6). Spike 5 _ 754 — 1008 _ K -
The MDL. for perchiorate in serum was approximately 2.0 ppb, based on standzrds prepared Spike 6 — 1018 e3.7 — 4 4
in matrix. The signal-to-noise ratio for the 5 ppb standard prepared in human serum was e FF FoE) T ST . “
approximately 12:1 (Figure 2). wan g - ! ' . I I ol R
Std Dey 252 096 607 EE] : z : §




